Summary-Although it is generally assumed that attentional focus is an important factor in blushing, thus far studies have presented conflicting results concerning the relationship between aspects of blushing and indices of attentional focus. This study investigated the connection between self-focused attention and selfconsciousness on the one hand and blushing propensity, fear of blushing and blushing frequency on the other hand. Public self-consciousness correlated slightly with blushing propensity and fear of blushing, whereas no correlation between private self-consciousness and aspects of blushing was found. A substantial correlation was found between self-focused attention and both blushing propensity and fear of blushing. After partialling out blushing propensity and fear of blushing, blushing frequency was unrelated to public self-consciousness and self-focused attention. Blushing propensity and self-focused attention directed to one's arousal were significant predictors of fear of blushing. Copyright C) 1996
I N T R O D U C T I O N '
Although blushing is as Darwin stated 'the most human of all expressions1 (1872/1965), for many social phobics blushing is inherently embarrassing and sufficient to provoke fear of social situations. Fear of blushing is recognized as an important problem in social phobics, and specific treatments have been developed to overcome this fear (Bögels, 1994; Edelmann, 1990a; Scholing & Emmelkamp, 1993) . The results of treatment, however, are only modest (Bögels, 1994; Scholing & Emmelkamp, 1993) , and the mechanisms that maintain fear of blushing are not well understood.
It has been suggested that attentional processes play a crucial role in blushing, although the causal connection is not yet clear. Blushing may be a reaction to heightened self-focused attention (Tomkins, 1963) or blushing serves to focus attention inwards (Hope, Gansler & Heimberg, 1989) . Research concerning the relationship between self-focused attention and arousal demonstrated several ways in which self-focused attention and arousal may mutually reinforce each-other. Self focused attention increases subjects' awareness of physiological reactions, intensifies such reactions, and causes an overestimation of the intensity of physiological reactions (Scheier, Carver & Matthews, 1983) . Evidence was also found for the reverse relation: increased physiological arousal as well as feedback of physiological processes heightens self-awareness (Fenigstein & Carver, 1978; Wegner & Giuliano, 1980) , Moreover, self-focused attention is found to increase anxiety (Scheier & Carver, 1977) , heightens the likelihood of negative self-attributions (Duval & Wicklund, 1973) , and in social anxious subjects, self-focused attention interferes with task performance (Burgio, Merluzzi & Pryor, 1986) . Combining these findings, one could speculate that self-focused attention is one of the mechanisms that mediates fear of blushing.
Several studies have been conducted concerning the relationship between blushing and self focused attention. Edelmann (1990b) investigated within a sample of chronic blushers the relation ship of severity of blushing and effect of blushing on their lives with self-consciousness (as measured by the Self-Consciousness Scale, SCS) (Fenigstein, Scheier & Buss, 1975) . The SCS consists of three subscales: public self-consciousness, the awareness of oneself as a social object; private selfconsciousness, the sensitivity to one's own thoughts and feelings; and social anxiety, a measure of shyness. Small correlations (ranging from 0.18-0.28) were found between both private and public SC, and severity and effects of blushing. Meanwhile, stronger correlations between social anxiety *To whom all correspondence should be addressed. 573 574 Susan M. Bögels et cd and blushing were found. Leary and Meadows (1991) found in a sample of students that blushing propensity, as measured by the Blushing Propensity Scale (BPS), correlated 0,29 with private and 0.24 with public SC. Crozier and Russell (1992) found, also in a sample of students that there was no relationship between self-reported frequency of blushing, the tendency to blush and both private and public SC, and a moderate correlation between tendency and frequency of blushing and social anxiety.
One explanation for the lack of a correlation between blushing and self-consciousness is that the relationship between those two variables holds an intra-individual rather than an inter-individual level. Another explanation of the contradictory results might be that the fear ot blushing, rather than the tendency or frequency to blush is related to self-consciousness. Crozier and Russell (1992) used a pure blushing tendency measure, whereas Edelmann (1990b) asked Ss how severely they blushed and to what extent blushing affected their lives. These questions refer to a pathological dimension of blushing, e.g. fear of blushing or erytrophobia. Leary and Meadows' (1991) BPS is meant to assess blushing propensity, with no reference to fear. However, the BPS has been criticized by Crozier and Russell (1992) as a pure blushing propensity measure, since it contains items that refer to being embarrassed.
A problem of the SCS as an instrument to assess self-focused attention, is that it does not specify the direction of attention. One may focus attention on several aspects of the self; one's behaviour, one's arousal, and one's (physical) appearance. The public self-consciousness scale, however, only exists of: (1) items concerning general self-attention, in which the direction is not specified; and (2) items referring to self-attention concerning appearance. In line with this, Mittal and Balasubramanian (1987) found that public SC consists of two dimensions: style consciousness and appearance consciousness. Items referring to self-focused attention with respect to arousal or social behaviour are not included in the public SC scale. Private SC, being a measure of self-reflection or thoughtfulness rather than self-awareness, may not be a relevant factor in blushing, To summarize, the available evidence concerning the relationship between sell-focused attention and blushing is still meagre. The SCS in its present form is not quite suitable for investigating this relationship. Differences in the operationalization of blushing (fear of blushing, blushing propensity, and frequency of blushing) may also account for some of the contradictory findings.
The purpose of the present study was to further investigate the relationship between the tendency to blush, fear of blushing, blushing frequency, and focus of attention. Therefore we first investigated the factorial structure of the BPS, SCS, and a questionnaire to measure self-focused attention (SFA). Secondly, we examined the relationship between the tendency to blush and fear of blushing on the one hand and private and public SC. Thirdly, we explored to what extent the direction of selffocused attention (directed to arousal or social behaviour) is related to the tendency to blush and fear of blushing.
METHOD

Subjects
Ss were recruited as follows. First year undergraduate students from Health Sciences and Medicine were asked to participate in a questionnaire study. Volunteers completed a series of 18 questionnaires in groups of 10-20 persons, for which they received a small fee. Ss took a maximum of 2 hours to fill in all questionnaires, The four questionnaires described below were part of the test battery. The other questionnaires were intended to answer different research questions.
Participants were 195 students, 68% studied Health Sciences and 31 % Medicine. Their mean age was 20.1 years (range 18-41), 133 were women and 62 men. blush, including the dimension of being accused of blushing, proposed by Leary, Britt, Cutlip and Templeton (1992) . The additional items were: "When Tm accused of blushing", "When I think I may start blushing", "When the subject of conversation is sex" , "When I'm interacting with someone who I find attractive", "When I am criticized" . Fear of blushing was measured by six questions that were scored by means of a Visual Analogue Scale (VAS). The questions were: " How afraid are you to start blushing?", "How afraid are you while you blush?", "To what extent are you hindered in your daily functioning by blushing?", "How often do you think in a certain situation: I hope I'm not going to blush?", "To what extent do you avoid situations in which you are likely to blush, or do you avoid that others will notice that you blush?" . Blushing frequency was assessed by asking Ss to estimate how often they had blushed during the past week.
The SCS (Fenigstein et a i , 1975; Dutch translation VIeeming & Engelse, 1981) was used to assess private and public SC. Furthermore, a new questionnaire (Self-Focused Attention scale, SFA) was developed to measure the focus or self-attention. It consists of 11 items, five items refer to self attention focused on one's arousal, and six items concern self-attention directed to one's inter personal behaviour (the items are listed in Table 4 ).
RESULTS
Means and standard deviations for ail measures are presented in Table 1 . There were gender differences on various measures: women had significantly higher scores on blushing propensity and fear of blushing, public SC, social anxiety, and the SPAI.
By means of exploratory factor analysis (principal-component factor analysis with VAR1MAX rotation) the factor structure of the questionnaires was investigated. An exploratory factor analysis was carried out on the BPS, in order to investigate whether the factor structure as proposed by Leary and Meadows (1991) and further refined by Edelmann and Skov (1993) could be found. On the basis of their eigenvalues and inspection of the scree plot, three factors were found, that explained 57.2% of the total variance. Factor 1 (eigenvalue 7.88) reflects situations in which a person is in the centre of others' attention, in a positive way (receiving compliments, being serenaded), in a neutral way (speaking in front of a group) or in a negative way (acting foolish, receiving criticism). This factor is called 'Centre of Attention'. Factor 2 (eigenvalue 1.67) firstly covers situations in which the blusher wants to make a good impression on another person who is somehow important to him (e.g. by being attractive, by being the boss) and presumably doubts whether he will succeed. Factor 2 also covers situations in which the subject of conversation is personal (e.g. sex). Factor 2 is called 'Intimate Interactions'. Interestingly, a third factor was found (eigenvalue 1.32), which consists of two items; 'being accused of blushing' and 'thinking about blushing'. Apparently, this factor refers to blushing as a self-fulfilling prophecy. The pattern matrix for the three factor varimax rotation is *** Significant differences (Mest, P < 0.001); ** significant 3 Ñ differences (/-test, P < 0.01). "The first version of the Dutch SPAI ranges from 0-128 since each item is scored on a 0-4 scale. shown in Table 2 . Given the large eigenvalue of the first factor and the high internal consistency of the total scale (see Table 5 ) a one-factor solution 'blushing propensity' is used for further analyses. Exploratory factor analysis of the SCS revealed six factors with an eigenvalue > 1. The first factor is a replication of private SC, the second factor is a replication of social anxiety. Public SC fell on two factors: general public SC (item 14, 19,6) and appearance SC (item 11,17,21) . Each of the last two factors contained only one item (3 and 12), both negatively worded items. Inspection of the scree plot made a three-factor solution defendable. Therefore, a three-factor exploratory factor analysis was run. This analysis produced evidence for the original three-factor structure: the three factors that emerged were private SC (eigenvalue 5.73), social anxiety (eigenvalue 3.50), and public SC (eigenvalue 1.76), together explaining 47.8% of the variance. Two items, however, loaded on the 'wrong' factor: item 2 of public SC loaded on private SC, item 7 of private SC loaded on public SC.
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In order to investigate whether the original SCS classification of Fenigstein et a l (1975) could be replicated, a confirmative factor-analysis was carried out (Pekon) (Camstra, 1985) , using the original item classification. Pekon is suitable for principal components. The explained variance for the original item classification was 45.8%; 2% less than the item classification revealed by the explora tory factor analysis. A difference of only 2% explained variance does not justify a modification of the original representation of Fenigstein et al. (ten Berge, 1986) . Therefore, the original classification was used for further analysis. Table 3 provides the factor loadings of the SCS items.
In accordance with the expectations, a two factor-solution emerged for the SFA (explaining 58.1% of the variance), the first factor consists of attention focused on arousal (eigenvalue 5.12); the second factor consists of attention focused on interpersonal behaviour (eigenvalue 1.27). One items ('When I'm in a social situation Fm constantly checking whether I behave tensely') loads on the 'wrong1 subscale; this item was designed as a behaviour item but loads on the arousal subscale. The content of the item (behaving tensely) also justifies a change of subscale. The factor loadings of the SFA are presented in Table 4 . Table 5 provides the internal consistencies of the sub-scales and-where appropriate-the total scale of the questionnaires. Table 6 presents the correlations between all variables. Self-reported frequency of blushing is related to blushing propensity, but unrelated to fear of blushing. Blushing propensity, however, is related to fear of blushing. Private SC, as expected, is unrelated to the three aspects of blushing. Public SC correlates slightly with blushing propensity and fear of blushing, but does not correlate with blushing frequency. Self-focused attention on arousal as well as behaviour correlates sub stantially with blushing propensity and fear of blushing, and modestly with blushing frequency. The highest correlation, however, are found between social anxiety (as measured by the social anxiety scale of the SCS and the SPAI) and blushing propensity and fear of blushing. A moderate correlation is found between social anxiety and blushing frequency. Table 7 shows partial correlations of the three aspects of blushing with self-consciousness and self-focused attention. For each correlations, two of the three aspects of blushing are partialled out. The purpose of this analysis was to investigate the 'pure' relationship between dimensions of blushing and focus of attention, since these dimensions are highly correlated. After partialling our fear of blushing and blushing frequency, blushing propensity did not correlate with public SC, and correlated moderately with SFA. Fear of blushing, after controlling for blushing propensity and blushing frequency, is modestly related to public SC and moderately related to SFA. Blushing frequency, after controlling for blushing propensity and fear of blushing, is unrelated to both public SC and SFA. A multiple, linear, stepwise backward regression was conducted with fear of blushing as the dependent variable and entering public SC, private SC, SFA-arousal, SFA-behaviour, BPS, blushing frequency, SPAI, and gender as predictor variables. The rationale for conducting this analysis was to establish which variables contribute the most to the maintenance of fear of blushing. Since we found gender differences on aspects of blushing and social anxiety, gender was added to investigate its possible moderating influence. Fear of blushing was significantly predicted by the independent variables, F (6,184) -18.2, P = 0.000, with R2 = 0.37. Only BPS (ß = 0.48,? = 0.000) and SFAarousal (ß = 0.22, P < 0.001) remained in the final equation. The positive ß values indicated that higher self-focused attention on arousal and higher blushing propensity scores predict fear of blushing.
DISCUSSION
Significant gender differences were found on blushing propensity, fear of blushing, public SC, and social anxiety. These results contrast with those of prior studies of Edelmann (1990b) , Edelmann and Skov (1993) and Leary and Meadows (1991) , who found no sex differences. Cultural differences in either actual blushing propensity or in the tendency to report blushing between the sexes may account for this difference between American, British and Dutch students.
The factor analysis of the BPS supported the classification of blushing inducing situations found by Edelmann and Skov ( 1993) , who differ somewhat from Leary and Meadows1 (1991 ) classification. The situations that loaded on factor 1 (indicated as 'situations that raise immediate threat to the individual's public identity' by Leary and Meadows, indicated as 'centre of attention' situations by Edelmann and Skov) seemed to reflect firstly situations in which one is in the centre of attention in a positive or neutral way, with no direct threat to one's public identity together with situations in which one is the centre of attention as a result of having done something stupid. Interestingly, however, the latter items have much smaller factor loadings than the positive and neutral social attention items. Therefore, it seems reasonable to conclude that it is not especially the direct threat to one's public identity, but merely just the awareness of one's public self, that induces social blushing in this category of situations.
The second dimension seems to reflect intimate interpersonal situations in which a person meets and interacts with someone who is somehow important or unfamiliar to him (e.g. by being attractive, by having a higher position, someone of the opposite sex). Common in most of the factor 2 situations is that the person is eager to make a good impression but is not sure whether he will succeed. Another clear distinction between factor 1 and 2 (also found by Edelmann & Skov, 1993) is that factor 1 exclusively contains items in which a person is confronted with-but not in interaction with-a public, whereas factor 2 exclusively contains items in which a person interacts with another person. This distinction between performance and interaction anxiety has been previously described by Schneier, Spitzer, Gibbon, Feyer and Liebowitz (1991) . They suggested that there may be two types of social phobics: those with performance fear and those with fear of interaction. As a result of including some additional items in the BPS, a third factor was found. This factor supports the notion that blushing may become a self-fulfilling prophecy in some people and that in those cases just thinking of blushing or being accused of it may evoke a blush.
Explorative factor analysis on the Dutch SCS shows that in line with prior findings of Mittal and Balasubramanian (1987) appearance consciousness can be seen as one dimension of public SC, with the other dimension being general public SC. On basis of the confirmatory factor analysis with the original three factors it can be concluded that Fenigstein et a l 's classification fits the data reasonably well.
The main purpose of the present study was to further investigate the relationship of the tendency to blush, blushing frequency, and fear of blushing on the one hand and self-consciousness and self focused attention on the other hand. No relation at all was found between private SC and blushing propensity, which is in contrast with the findings of Leary and Meadows (1991) and Edelmann (1990b) , but in line with the results of Crozier and Russell (1992) . Furthermore, consistent with Edelmann (1990b) and Leary and Meadows (1991) we obtained only a small correlation between public SC and blushing propensity. It appears that the SCS is not an appropriate instrument to investigate the relationship between self-focused attention and blushing, since self-attention focused on arousal is not included. In line with this, we found a larger correlation between SFA and blushing propensity. Moreover, SFA directed to arousal was found to correlate highest with blushing propensity.
Blushing frequency was unrelated to self-consciousness and self-focused attention. Several expla nations can be offered for this finding. First, asking subjects to estimate how often they have blushed in the past week, as we did, may be an unreliable way of assessing actual blushing frequency. Second, how often a person actually blushes may be partially the result of how often one approaches or avoids potentially blush-inducing social situations, whereas the BPS is not influenced by the amount of exposure to social situations. Third, the BPS consists for the main part of situations in which the subject is in the centre of others1 attention. It may well be that specifically in those situations, becoming self-focused may cause a blushing reaction. However that may be, the low correlation between blushing frequency and blushing propensity (0.25) clearly indicates that the two measures assess different aspects of blushing. Consequently, for appropriate comparisons between the results of studies on blushing, one has to take into account possible differences in the way blushing has been operationalized (i.e. tendency/frequency/severity).
The most important question with regard to social phobia is whether attentional focus is related behaviour, and SFA directed to one's arousal, are all related to fear of blushing, regression analysis shows that, apart from blushing propensity, only self-focused attention directed to one's arousal significantly predicts fear of blushing. Therefore, it may not be a general tendency to self-focus, but the direction of self-focused attention, that maintains fear of blushing.
In conclusion, the results of the present study suggest that self-focused attention is, indeed, related to blushing at an inter-individual level: (1) subjects who are self-focused during social situations tend to blush more often and are more afraid to blush; and (2) subjects who specifically self-focus on their arousal during social situations are relatively vulnerable for fear of blushing. Further research on the relationship between self-focused attention and blushing should focus on the relation between self-focusing and blushing at an intra-individual level. For example, if we instruct people to self-focus, do they start blushing? On the other hand, if people focus their attention outward while blushing, does the blushing reaction dissipate? Such studies may shed more light on the causal relationship between self-focusing and blushing.
